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PCT 

3AHBJIEHHE 

HM^cenoAnHcaBuiHeca npocflT 
paccMaTpHBaTb HacTOHiuyio 
MeHcayHapoflHyio 3aaBKy b cootbctctbhh 
c floroBopoM o naTeHTHOM icoonepauHH. 


^nnnHQPTrd nnnvuamiDHM "p"nMr^"" 


PCT/RU03/00131 

MeMcnyHapOAHaa 3a«BKa 


02 anpejiH 2003 (02.04.2003) 

HaTa MoicavHapoiiHOfi noaaMH 


RO/RU 

HaseaHHe MMMWX^^ 3AHBKA PCT 

lura M„ ,M£ty&$>%mNA$i®NAL APPLICATIOK 


>T° ixena 3a^BHTejui hjih areHra 

(no DKenamtio) (ne 6onee 12 3naKoe) 


r P ad>a i HA3BAHME H30BPETEHMH CIIOCOE H3BJIEHEHHa IJBETHMX, PEffKMX H 
EJIATOPOAHBIX METAJIJIOB H3 YnOPHOrO MHHEPAJILHOrO CHPbil 


r P a4>a II 3AHBHTEJIb 


Hmji h ajipec: (&omwjux yKa3bieaemca neped uMeneM; dnn topudunecKoao Jiuua - nomoe ycmaenoe 
HawueHoeaHue. Adpec dojiotceH etvuonamb nonmoebiu undeKC u ucaeaHue cmpanbi. Ecjiu zocydapcmeo 
Mecmootcumenbcmea mwy ne 6ydem yKO3OH0, mo manoebiM 6ydem cnumambca cmpana yKcaaHnozo e 
daHHOu epa<pe adpeca.) 

IIIAITOBAJIOB BjinecjiaB flMHTpHeBHH 

Pocchh, 143300, MocKOBCKaa o6jiacTb, r. Hapo-OoMHHCK, yn. 
IllH6aHKOBa, 27, kb. 37 

SHAPOVALOV Viatcheslav Dmitrievich 
RU, 143300, Moscow reg., Naro-Fominsk, ul.Shibankova, d. 27, kv. 37 


il m A^HHOe JIHUO HBJlfleTCfl 

Lr\| TaioKe H3o6peTarejieM 
TeJie4)OH Jfe 

(7-095)-776- 13-55 

Tejie^axc Xs 
Te^exc N° 


TocyjiapCTBO (m.e. cmpana) rpa>KiiaHCTBa: RU 


TocyiiapcTBO (m.e. cmpana) MecTXWKHrejibCTBa: RU 


flaHHoe jihuo HBJiaeTca S^> Bcex yKa3aHHbix 1 1 Bcex yxa3aHHbix rocy- 1 | TOJlbKO | | rocyaapCTB, yica3aHHbix b 
3ajiBHrejieM mw: rocvziaocTB • ' ziaDCTB. kdomc CLUA ' 1 CI1IA I 1 nonoJimrre/ibHofi roacbe 


Tpa$a III APVrHE 3AABHTEJIH H/HJIH OlPyrME) H30BPETATEJIH 


Hmh h a/ipec: (0omwiuh yK03bieaemcH neped ttMeneJn; dnn ropuduvecKOZO jiuua - nonHoe ycmaenoe 
HawueHoectHue. Adpec don^cen ewi/ouamb nonmoebiu undenc u Ha3eanue cmpanbi. Ecjiu zocydapcmeo 
Atecmoofcumejibcmea enmy He 6ydem yK03ano, mo maxoebiM Oydem cuumambcx cmpana yxa3annozo e 
dannou zpaqbe adpeca.) 

OOKHH KoHCTaHTHH CepreeBHH 

PoccHfl, 121069, MocKBa, yn. IloBapcKafl, R. 22, kb. 4 

FOKIN Konstantin Sergeevich 

RU, 121069, Moscow, ul. Povarskaya, d. 22, kv. 4 


JXsiHHoe jihuo ^BJiHercH: 
TOJlbKO 3a*BHrejieM 

IS] 3aHBHrejieM m 
H3o6peraTe/ieM 

TOJlbKO H3o6peTarejieM 

(ecjiu noMeneno 3decb, mo ne 
mpe6yemcx 3anonHfimb HUJtce) 


TocyAapCTBO (m.e. cmpana) rpaacnaHCTBa: RU 


focyjiapCTBO (m.e. cmpana) MecTO>KHTejibCTBa: RU 


flaHHoe jihuo aBJiaerc^ <S Bcex ytca3aHHbix I I Bcex yxa3aHHUx rocy- [ 1 TOJibxo 1 1 rocyaapcTB, yxa3aHHbix b 
3aflBHTCJieM win: rocyflapcxB • ' AapcTB, KpoMe CU1A 1 1 CLUA » » AonojiHHrejibHOfi rpa(pe 


| J Zlpyrne 3aaBHTejiH h/hjih (.opyrHe) H3o6peTa-rejiH Ha3BaHbi Ha jiHcre m* npoaojiHceHHA. 


r P a«|)a IV ArEHT MJ1H OEUJHH nPEflCTABHTEJIb; HJIH A^PEC JUIH riEPEIlMCKH 


JIhuo, yKa3aHHoe HHnce, HacroamHM Ha3HaHaeTca (Ha3HaneHo) npeflcraBJijrrb 3a*BH- \S [ 1 o6mero 

rem faaaBHTejiefi) b ko m neTCHTH ux MOKAVHapoiiHbix opraHax b KanecTBe: arem-a npeacTaBHTejifl 


Hmji h aapec: (Gomwiux yKa3bieaemcfi neped uMeneMi dnn topudunecKozo Jiuua - nonHoe ycmaeHoe 
HauMenoeaHue. Adpec donoiceH ewiiOHamb nonmoebiu undetcc u Ha3eaHue cmpanbi.) 

flAHHJIHHA EjieHa AneKcaHflpoBHa 

Pocchji, 142190, MocKOBCKaa o6jiacTb, r.TpoHUK-2, a/n 7 

DANILINA Elena Alexandrovna 

RU, 142190, Moscow reg., Troitsk-2, P. O. Box 7 


Te nctyoMM YHEUQ ™ 

(7-095)-767-32-73 

rJU£ r ' r m ; — 


rioMCTHTb 3Ty KJieTKy, ec/iH areHT h^h o6mHfi npcitcraBMrc^b He Ha3HaHajoTCH, a BMecro 3Toro Bbiuie yKa3biBae-rca ' 

cneuHa^bHbifi aiioec nnx neoenHCKH. _ <7 



E/iaHK PCT/RO/101 (nepBbifl jihct) (aHBapb 1997) Cm. noflCHei6ifl k ©jm^y^HBJieHHfl 



PCT/RU03 /OO 13 1 



JIhct JY° 2 



npoflOJiMceHHe rpa(|)bi III flP>THE 3AHBHTEJIH H/HJIM (flPyrHE) H30EPETATEJIH 



Ecjih hh orhq H3 cneayioiUHx noarpatj) He HcnoJib3yeTCfl, 3tot jihct He BKJUOHaercfl b lanBjienne 



Hma h a/ipec: (<t>aMunua yKa3bieaemcsi neped UMeneM: dnn fopuduneacozo nuua - nonnoe ycmaenoe 
nauMenoeaHue. Adpec donotcen etauouamb nonmoebiu undexc u na3eanue cmpaHbi. Ecjiu zocydapcmeo 
juecmojfcumejibcmea enusy He dydem yKa3ano, mo manoebiM 6ydem cnumambcn cmpana yK03annozo e dannou 
zpa<pe adpeca.) 

1IIOXHH AjieiccaHap HHKonaeBHH 

Pocchji, 103009, MocKBa, 1-h TpyaceHHKOB nep., a. 17, kb. 29 

SHOKHIN Aleksandr Nikolaevicji 
RU, 103009, Moscow, 1-Tn^nnikov per. d. 17, kv. 29 



AaHHoe jihuo flBiiflerc^i: 
TOJIbKO 3a^BHrejieM 

3axBHTe;ieM h 
H3o6peraTejieM 

TOJibKO H3o6peTaTejieM 

(ecnu noMeneno 3decb, mo ne 
mpe6yemcsi 3anonnnmb 



O/RU 



rocy^apCTBO (m.e. cmpana) rpaHcaaHCTBa: RU 


TocyflapCTBO (m.e. cmpana) MecT 


oJKHTeiibCTBa: RU 


flaHHoe jihuo flBJiHercfl \^ 
3ajJBHTejieM jxna: 


Bcex yicreaHHbix 1 ~] bccx yKrcaHHbix rocy- j 1 TOJibKO 
rocyjiapcTB 1 * xiapcTB, KpoMe C11IA 1 ' CLLIA 


| | rocynapCTB, yKa3aHHbix b 
I 1 iiono^HHTejibHofl rpad)e 



Mma h anpec: (&OMunuR yK03bieaemcn neped umchcm ; dnn jopudunecxozo nui^a - nonHoe ycmaenoe 
naxmeHoeauue. Adpec donofcen ewitouamb noumoebiu undeKC u Ha3eanue cmpanbi. Ecjiu zocydapcmeo 
Mecmootcumejibcmea enu3y ne 6ydem yKO3OH0, mo maKoebiM 6ydem cnumambcn cmpana yKcaaHnozo e dannou 
zpa<fre adpeca.) 



flaHHoe jihuo HBJiaeTCH: 

TOJibKO 3£LHBHTeJieM 

3aaBHTejieM h 
H3o6peTaTejieM 

TOJibKO H3o6peraTejieM 

(ecnu noMeneHO 3decb, mo He 
mpedyemcn 3anonnnmb nuotce) 



rocyaapcTBO (m.e. cmpana) rpaamaHCTBa: 



W1 U 



focyjiapcTBO (m.e. cmpaHa) MecroHCHTejibCTBa: 



JJaHHoe jihuo flBjmercfl 
3ajiBHTejieM juia: 



□ 



Bcex yKraaHHbix 
rocy /gap ctb 



□ 



Bcex yKa3aHHbix rocy- 
iiapcTB, KpoMe CIXIA 



□ 



TOJibKO 

CLUA 



□ 



rocyiiapCTB, yKa3aHHbix b 
jgonojiHHTejibHOH rpacfre 



Hma h aopec: (&omwiuh yKa3bieaemcn neped UMeneM; dim ropuduneacozo nuua - nojinoe ycmaenoe 
nawnenoeanue. Adpec donotcen eKjnonamb noumoebiu undeicc u ncaeanue cmpanbi. Ecnu zocydapcmeo 
Mecmootcumenbcmea enu3y ne 6ydem yKa3aHO, mo maKoebiM 6ydem cnumambCR cmpana yKa3annozo e dannou 
zpacpe adpeca.) 



flaHHoe jihuo HBJiaercfl: 

TOJibKO 3a*BHTejieM 

3aHBHTejieM h 
H3o6peTaTejieM 

TOJibKO H3o6peraTejieM 

(ecnu noMeneno sdecb, mo ne 
mpedyemcn 3anonnHmb nuotce) 



rocy/japcTBO (m.e. cmpana) rpancjiaHCTBa: 



Tocy/iapcTBO (m.e. cmpaHa) MecTOHCHrejibCTBa: 



flaHHoe jihuo JiBJiJieTCJi 
3aaBHTejieM /ma: 



□ 



Bcex yKa3aHHbix 
rocyjiapcTB 



□ 



Bcex yKa3aHHbix rocy- 
jjapcTB, KgOMC CLUA 



□ 



TOJibKO 

CIUA 



□ 



rocyiiapCTB, yKa3aHHwx b 
/lonojiHHTeJibHOH rpacfre 



Hmh h ajapec: (&aMunun yKa3bieaemcH neped UMeneJu; dnn topudunecKozo nuua - nonnoe ycmaenoe 
nauMenoeanue. Adpec donotcen etcntouamb nonmoebiu undexc u na3eanue cmpanbi. Ecnu zocydapcmeo 
Mecmootcumenbcmea enu3y ne 6ydem yKa3ano, mo maKoebiM 6ydem cnumambca cmpana yKa3annozo e dannou 
zpa(pe adpeca.) 



flaHHoe jihuo flBJifleTca: 

TOJibKO 3aflBHTeJieM 
33JIBHTejieM H 

H3o6peraTejieM 

TOJibKO H306peTarejieM 

(ecnu noMeneno 3decb, mo ne 
mpe6yemcsi 3anonnnmb nuotce) 



rocy/aapCTBO (m.e. cmpaHa) rpaacaaHCTBa: 



TocyiiapCTBO (m.e. cmpana) Mecro>KHTejibCTBa: 



^aHHOe JIHUO HBJIHeTCH 

3a«BHTejieM juia: 



□ 



BCCX yKa3BHHbIX 

rocyjiapcTB 



□ Bcex yKa3aHHbix rocy- I j 
japcTB, KpoMe CLUA I 1 



TOJibKO 

CUJA 



□ 



rocyjiapcTB, yKaaaHHbix b 
iionojiHHTejibHOH rpad>e 



□ 



flpyrne 3aaBHTejin h/hjih (japyrne) H3o6peT3Te ji h Ha3BaHbi Ha jincre jxhb npoAQJiweHUH. 



BjianK PCT/RO/101 (jihct ajib npoiioJi>KeHHH) (jiHBapb 1997) 



Cm. noflCHeHHH k 6jiaHKy 3a«BjieHHa 



JIhct Nq 3 
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rpa<|)a V YKA3AHHE rOCYAAPCTB IJoMembme nyotCHbie 6oKCbi nuofce, donDtcen 5wmb omMenen kqk MumiMyM odun 6okc 



0 



# 



HacTOHiUHM aejiaiOTCH cjicnyiomHe yica3aHHa b cootbctctbhh c npaBHJiOM 4.9(a): 
PerHOtiajibHbifi naTeHT 

JSg AP IlaTeHT ARIPO: GH TaHa, GM TaM6na, KE KeHHa, LS JlecoTO, MW ManaBH, MZ Mo3aM6HK, SD CyaaH, 

SL Cfeeppa- JleoHe, SZ CBa3HJieHji s TZ O&bCOHHeHHaji Pecny6jiHKa TaH3aHiw, UG Yranaa, ZH 3aM6Ha, ZW 3HM6a6Be, 
a TaKHce JiK>6oe Apyroe rocyaapCTBo, flBJunomeeca floroBapHBajomHMca rocyaapcrBOM npoTOKOJia Xapape h PCT(eanu 
ucnpaiuueaemcH uhou eud oxpaHbi unu cmamyc, nanucamb na nyHKmupnou jiuhuu): 

P<| EA EBpa3HMCKMtt naTeHT: AM ApMeHHH, AZ A3ep6aRzwcaH, BY Benapycb, KG Kbiprbi3CTaH, KZ Ka3axcraH, 
MD PecnyGnmca MoJiaoBa, RU PoccHRCKaji Oeflepaujw, TJ Teupkhkhctelh, TM TypKMeHHcraH, a TaioKe jno6oe 
Apyroe rocyaapcTBO, HBJwiomeecH floroBapHBaromHMca rocyaapcrBOM EBpa3HficKofi nareHTHOfi kohbchuhh h PCT 

E5 EP EBponeficKHft naTeHT: AT Abctphh, BE Eejibmui, BG EojirapHH, CH h LI UlBefiuapiM h JlHXTeHurreftH, CY Knnp, 
CZ HeuiCKaa pecny6nHKa, DE TepMaHHJi, DK flaHH*, EE 3ctohhh, ES Hcnamm, FI <Dhhjwhah^, FR Opamwfl, 
GB BejiHKo6pnTaHHfl, GR rpeumi, IE HpjiaHfliw, IT HTanmi, LU JIk)KceM6ypr, MC MoHaico, NL HiwepjiaHabi, 
PT nopTyrajiHJi, SE IIlBeuHii, SI Cjiobchha, SK CjiOBaiaui ,TR Typmui, a TaioKe Jiio6oe apyroe rocyaapcTBO, 
HBjmiomeeca floroBapHBaiomHMCfl rocyaapcrBOM EBponeficKofi naTeHTHOft kohbchuhh h PCT 

Kl OA IlaTeHT OAPI: BF BypKHHa Oaco, BJ BeHHH, CF LJeHTpajibHaji AlfcpHKaHCKaH pecny6jiHKa, CG Kohto, CI Kor 
fl'HByap, CM KaMepyH, GA ra6oH, GN Tbhhcsi, GQ 3KBaropHajibHaji TBHHe5i,GW rBHHea-BHcay, ML ManH, 
MR MaBpHTaHHH, NE Hnrep, SN CeHeran, TD Ham, TG Toro a Taicace jno6oe Apyroe rocyaapcTBO, jiBjmiomeecH 
HJieHOM OAPI h floroBapHBajomHMCfl rocyaapcrBOM PCT (ecnu ucnpawueaemc* uhou eud oxpaHbi unu cmamyc, nanucamb 
Ha nyHKmupnou jiuhuu): 

HauHOHajibHbiH naTeHT (ecnu ucnpauiueaemcR uhou eud oxpaHbi unu cmamyc, nanucamb na nyHKmupnou nunuu): 



IS AE OGbeflHHeHHbie Apa6cKHe 

3MHpa™ 

IS AG AHTHrya h Eap6yaa 

SI AL Aji6aHHfl 

B AM ApMeHHa 

IS AT Abctphji 

IS AU ABcrpajiiw 

IS AZ A3ep6aitocaH 

IS BA Eochhs h TepueroBHHa.... 

IS BB Eap6anoc 

IS BG EoJirapwi 

IS BR Epa3HJiwi 

IS BY Benapycb 



is 

IS 



IS BZ BejiH3 

1S CA KaHaaa 

IS CH and LI UlBefiuapHfl h JlHXTeHurrefiH 

IS CNKHratt 

CO KojiyMdHfl 

CR KocrraPHKa 

CU Ky6a 

IS CZ HeuicKaa pecny6jiHica 

DE TepMaHiw 

IS DK flaHHH 

™ DM flOMHHHKa 

DZ AnxcHp 

EC 3KBaaop 

EE 3CTOHHfl 

ES HcnaHHa 

IS FI OHHJIflHaHfl 

IS GB BejiHKo6pHTaHHfl 

IS GD TpeHaaa 

IS GE Tpy3HJi 

El GH TaHa 



IS 
IS 
IS 



IS 
H 
IS 
IS 



IS 
El 

la 
is 

B 
IS 

IS 
IS 



IS 
IS 



GM raM6HH 

HR XopBBTHfl 

HU BeHrpiw 

ID HHaoHe3Rfl 

IL H3paMJib 

IN HnaHH 

IS HcjianaHH 

JP ilnOHHfl 

KE KeHHfl 

KG Kbiprbi3craH 

KP KopeHCKaa HapcuHO-iieMOKpa- 

THHecKaa pecny6jiHKa 

KR Pecny6jiHKa Kopea 

KZ Ka3axcraH 

LC CeHT-JIlOCHH 

LK IlIpH JIaHKa 
LR JlH6epH£ 

LS JlecoTO 

LT JIhtbb 

LU JIioKceM6ypr 

LV JIaTBHH 

MA MapoKKO 

MD Pecny6jiHKa MojmoBa 

MG Maaaracxap 

MK BbiBiuafl KDrocjiaBCKaa pecny6- 

jiHKa MaKe.aoHHa 

MN MoHrojimi 

MW ManaBH 

MX MeKCHKa 

MZ Mo3aM6HK 

NO HopBenw 

NZ HoBaa 3ejiaHHHii 



H OM Ombh 

IS PH <X>HjiHnnHHbi 

IS PL IloJibina 

PT IIopTyrajiHH 

RO PyMbiHHa 
RU PoccHHCKaa OejiepauHX 

E3 SC Ceftuiejibi 
SD Cy,aaH 
SE UlBeuHfl 
IS SG CHHranyp 

SK CjiOBaKH^ 

SL Cbeppa-JleoHe 

TJ TajPKHKHCTaH 

TM TypKMeHHcraH 

TN TyHHC 

TR Typmw 

TT TpHHHuaii h To6aro 

TZ TaH3aHHJi 

UA Yicpamia 

UG Yranaa 

US CoeaHHeHHbie lllTaTbi AMepHKH . 



El 
El 
IS 
IS 
IS 



IS 
IS 

IS 

B 

IS 
IS 

1S 

p 



UZ Y36eKHcraH 

VC CeHT-BHHceHT h TpeHaflHH 

VN BberHaM 

YU KDrocjiaBiui 

ZA KDxcHax A<J)pHKa ". 

ZH 3aM6na 

ZW 3HM6a6Be 



Bokcw, 3ape3epBHpOBaHHbie jyn* yKa3aHH« rocyaapcTB, KOTOpbie crajiH ynacTHHKaMH PCT nocjie BbinycKa jiaHHoro nHCTa 

□ □ □ 

□ □ □ 



YnoMHHaHHe o npe^BapHTejibHbix \ Ka3aHHHx: B ^onojiHeHHe k yKa3aHHHM, caejiaHHbiM Bbiuie, 3a«BHTejib, b cooTBeTCTBHH c 
npaBHJioM 4.9(b), .aeJiaeT TaioKe Bee yKa3aHns, .aonycTHMbie b cootbctctbhh c PCT, 3a hckjhohchhcm yKa3aHH« (yKa3aHHH), 
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yKa3aHH« no^jie^caT noflTBepacaeHHio, h hto nio6oe yKasaHHe, He noflTBepncfleHHoe .ao HCTeneHHii 1 5 MecaueB c ^aTbi npnopHTeTa, 
AOJhkho CMHTaTbca H3b5iTbiM 3a«BHTejieM Ha MOMeHT HCTeneHHa 3Toro cpoKa. (nodmeepotcdeHue(eKnK>HOR onnamy nouuiunbi) donotcno 
6bimb npedcmaeneno e nonynaroufee eedoMcmeo e npedenax 1 5-mcchhhozo cpoKa) 



BiiaHK PCT/RO/101(BTopofi jihct)( JlHBapb 2003) 



Cm. noncnenufi k 6nanKy 3aaenenun 



PCT/RU03/00 13 1 



JIhct N° . 4 



rpa(J>a VI 3AHBJIEHHE HA nPHOPHTET 



nocjicnyiomHe npHTjraaHH* Ha npHOpHreT 
noHBeneHbi b iionojiHHTejibHofi roacbe 



HacToamMM HcnpauiHBaeTca npnopHreT c;ie/iyK)mefi(Hx) npeziLuecTByK)mett(Hx) 3£wbkh(ok): 



CrpaHa 

(e KomopyK) wiu e omHOiueHuu 
Komopou 6buia nodaHa 3ax6Ka) 



#aTa no^aHH 
(deHb/juecmf/zod) 



HOMep 33JIBKH 



BeAOMCTBo nooami 
(monbKo dnn pezuoHcuibHbix u 
MeoKdynapodHbix saneon) 



(1) 



(2) 



(3) 



IJoMemumb c/iedy/oufy/o mieniKy, ecjiu 3aeepeHHOH Konun npedtuecmeytoujeu 3oh6ku ebidaemcn eedoMcmeoM, Komopoe dna nacmosiu^eu MeoKdynapod- 
hou 3UH6KU HejinemcH IloyiyvafOiuuM eedoMcmeoM (npu ycjioeuu ynnambi ycmaHoeneHHou noutnuHbi): 
npoiuy nojiynaiomee bchomctbo HanpaBHTb MeamyHapo/moMy 

6iopo 3aBepeHHbie kohhh 3aflB0K, yKa3anHbix BbiLue no,a N — 



rpa<J>a VII ME^CAVHAPO^HblM nOHCKOBblH OPrAH 



ISA/ EP 



Bu6op MeacnyHapoflHoro oohckoboi-o opraHa (ISA) 

(Ecjiu KOMnemenmHbiMu e npoeedenuu MeotcdynapodHOZo nouCKa neJtRwmcn dea wiu 6onee jueztcdy- 
HapodHbix noucKoebix opzana, ua3eamb odun 113 hux; mookho ucnonb3oeamb deyxdyKeeHHbiu nod): 

npefliiiecTByiomHH noncK 3anojiHxemcx, ecjiu y MeotcdyHapodnozo nouCKoeozo opzaHa yoice 3anpaiuueajicH noucK (MeotcdyHapodnbiu, Meotcdy- 
napodHozo muna wiu uhou) u ezo npocnm no eo3MOOKHocmu ocHoebieamb MeotcdynapodHbiu houck na pe3yjibmamax pame npoeedennozo 
noucm. ripocbda udeHmu<puuupoeamb noucn nu6o ccbuiKoii na coomeemcmeyfoufyto sanetcy (wiu ee nepeeod), nu6o ccbuiKOu na 3oko3 na houck: 
CrpaHa (wiu pezuoHcuibHoe eedoMcmeo): flaTa (deHb/Mecnu/zod): HoMep: 



r P a<j)a VIII KOHTPOJIbHblH IlEPEHEHb; H3bIK nO^AHM 



Hacroamaa MeacnyHapozma>i 3aaBKa coaep>KHT 
cjie^yiomee kojihhcctbo jihctob: 



Bcero : 



18 



K Hacroamefi Me>icayHapo/iHofi 3a*Bice npHJioaceHbi cjiejiyiomHe AOKyMeHTbi: 



1. 



oxaejibHafl noanHcaHHaa 



5. 



JIhct pacnera nomjiHH 



1. 


3aaBJieHHe 


4 JIHCTOB 










2. 


onHcaHHe 


12 JIHCTOB 




ZIOBepeHHOCTb 






3. 


4>opMyjia 


1 JIHCTOB 


2. 


Konnji o6iueH 


6. 


HH4>OpMaUH^ O AenOHHpOBaHHH 


4. 


pe4>epaT 


1 JIHCTOB 




AOBepeHHOCTH 




MHKpOOpraHH3MOB 


5. 


MepTOKH 


^JIHCTOB 


3. 


pa3i>ncHeHHH no noBo.oy - 


7. 


nepeneHb nocjiejioBaTejibHocrefi 



Rcwau 



OTcyrcTBHfl no^nHCH 
npHopHTeTHbiH(e) ;ioKyMeHT(bi) 



Hy KjieoTHflo b/qm hhokh c jiot 



8. npOMee (yKa3amb): 



AHCKeTa 



OHrypa >f° 



HepTOKefi (ecjiH HMeiOTca) npeiuiaraeTCH iuw nyGJiHKauHH c pe^epaTOM. 



rpa(|>a IX 



nOOTHCb 3AABHTEJ1H HJIH ArEHTA 



PndoM c nodnucbto Ha3eamb 4>omwiuk? Kaotcdozo nodnucaeuiezo u yKa3amb, e kcikom fcauecmee oh nodnucan 3cmejieHue, ecjiu amo ne oueeudHO m 
dmwbix, npueedeHHbix e 3aneneHuu. 



B.fl.LQanoBajiOB 



K.C.OOKHH 




A.H.IIIoxhh 




1 . flara (J>aKTHHecKoro nojiyHennji npea- 02 BJTDQJIH. 2003 ( 02 • 04 • 2003 ) 
nojiaraeiviofl MoicnyHapoflHOH 3aaBKH: ^ 


2. MepTOKH: 


3. HcnpaBJieHHaH ,aaTa npH 6ojiee no3flHeM, ho cbocbpcmchhom 
noJiyneHHH CTpaHHu hjih HepTe>Kefi, iioyKOMnjieKTOBbiBaiomHx 
npeflnojiaraeMyio MOK^yHapoAHyio 3a^BKy: 




|~ [ nojiyneHbi 


4. £aTa cBoeBpeMeHHoro nojiyneHHA Tpe6yeMbix HcnpaBJieHHft 
corjiacHO CTan>e 11 (2) PCT: 




[ j He nojiyHeHbi 


MoKAyHapoaHbiH noncKOBUH opraH, to aj p 
Bbi6paHHbJH 3a«BHTejieM: 


6. HanpaB/ieHne kofihh win noncKa 3aaep- 
1 1 >k3ho no ynjiaTbi nouuiHHbi 3a hohck. 





3anojiHaeTCH MoicgyHapoflHbiM 6K)po 



flaTa nojiyneHHii perncTpauHOHHoro 
3K3CMnjinpa Me>KjyHapoflHbiM 6iopo: 



BnaHKPCT/RO/101 (nocjieAHHH jihct) (flHBapb 1997) 



PCT/RU03/00131 



METHOD FOR RECOVERY OF NONFERROUS, RARE AND PRECIOUS 
METALS FROM ROBUST MINERALS 

The method is referred to hydrometallurgy process and it serves for 
recovery of nonferrous, rare and precious metals from robust (hard to process) 
minerals, which may contain natural carbon or other robust compounds. 

Very frequently the well-known techniques for recovery of nonferrous, 
rare and precious metals from robust minerals containing carbonaceous 
component or other robust compounds, do not provide satisfactory performance. 

First of all it stems from high resistance to oxidation and high sorption 
activity of carbonaceous component of the minerals involving great loss of 
nonferrous, rare and precious metals with solid residue of processing. 

In the framework of the present method ores and concentrates containing 
organometallic, cluster, colloid and other chemical and composite compounds, 
hindering the process of useful components recovery, should be classified among 
technologically robust minerals. 

Hence, during cyanidation of robust carbonaceous ores and concentrates, 
for instance, no traces of precious metals are detected in solution in some cases, 
i.e. precious metal complexes formed as a result of interaction with cyanide are 
completely adsorbed by carbonaceous component in the mineral. Cyanidation in 
the presence of ion-exchange resins and carbons, as well as using sorption 
passivators like kerosene or apolar liquids, somewhat improves the recovery of 
precious metals but not infrequently its processing characteristics are as low. 
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Methods for carbonaceous ore leaching are described in the book "Precious 
Metals Metallurgy" by Maslenitsky et al. published in Moscow in 1987, pages 
288-291 as follows: "... in some ores carbonaceous substances feature different 
settling capability, which complicates largely the cyanidation process. . . . During 
cyanidation of carbonaceous ores kinetics of precious metal transfer to solution is 
determined by the ratio of two opposite processes, i.e. dissolution and sorption. 
...Certain rate of leaching ... promotes maximum extraction ... in the course of 
carbonaceous ores cyanidation. The rate of sorption depends also on carbonaceous 
substance surface area. Optimal degree of material grinding should be maintained. 
Thus, one of the methods of carbonaceous ore direct cyanidation consists in 
arrangement of usual cyanide process, observing the optimal degree of grinding 
and period of contact between the ore and cyanic solution. Another method... 
consists in arrangement of leaching in several successive stages with solution 
renewal at each stage. Adsorption capacity of carbonaceous substances may be 
somewhat decreased by preliminary treatment of ore using flotation oils, 
kerosene, bituminous coal sublimation products and some other reagents.... 
However, the efficiency of the method is not very high. ... Cyanidation of 
carbonaceous ores using water-soluble organic nitriles, their actual applications 
not being ultimately ascertained, is of interest. Sorption leaching proved the most 
efficient method for cyanidation of carbonaceous ores and concentrates ". 

Attempts to reduce sorption activity of carbon-containing raw materials by 
thermal treatment in vacuum (for removing unsaturated oxides from carbon) 
failed to be widely used due to problems in hardware implementation, high costs 
of the process and low process performance. 

In monograph "Solvents for Gold and Silver in Hydrometallurgy" by 
Mineev G.G. and Panchenko A.F. published by "Metallurgiya" (Metallurgy) 
Publishing House in 1994 in Moscow some problems arising from application of 
the known methods of leaching are mentioned in pages 192-205: "Bacterial 
leaching involves problems of intracellular metal accumulation, low performance 
of subsequent sorption leaching, build-up of biomass on the equipment". Leaching 
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by heterotrophic microorganism metabolism products and amino acid solutions 
yielded rather low results in reference to recovery into solution. Filtration leaching 
of gold-containing source materials necessitates recycling of productive solutions. 
That is why the latter shall be processed in situ, while methods of gold recovery 
from solutions shall feature high efficiency, simplicity of hardware 
implementation and no pollution of gold-free filters by other components. Hence, 
sorption biochemical leaching was chosen as the basic method for gold recovery 
from ores. 

Passivation of carbon sorption activity using bacteria active life products 
(bacterial leaching) necessitates special fermenters for growing bacteria, fine 
grinding of the material, strict observance of temperature and chemical conditions, 
long duration of the process. In some cases, when there are great amounts of As 
and Sb, for instance, bacterial leaching proved impossible due to bacteria 
poisoning with heavy metals. Bearing in mind the above-mentioned, bacterial 
leaching has not been used extensively for processing robust carbonaceous 
minerals. 

Chlorination method of precious metal recovery from ores, consisting in 
ore treatment by aqueous solution of hypochlorite, iron ions and acid at elevated 
temperature, is its immediate analog (prior art), solving the problem of precious 
metal recovery from robust minerals, which is described in US Patent No. 
4439235 of 14.06.1982, Int.Cl. 3 : C22D 3\00, U.S. CL: 75U01 R. After filtration 
the solid residue is treated repeatedly by hypochlorite and iron-ion aqueous 
solutions at pH=7. Compounds of precious metals are extracted from liquid phase. 

The prior art mentioned and the stated technical approach have the 
following in common: treatment of robust carbon-containing mineral with 
oxygen-containing oxidant and subsequent extraction of precious metal 
compounds from liquid phase. 

Great consumption of hypochlorite for mineral oxidation, explained by the 
fact that hypochlorite decomposition, especially at elevated temperature, proceeds 
according to chlorates and chlorides formation mechanism, can be mentioned 
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among drawbacks of the method described. Meanwhile, hypochlorite and its 
disproportionation products do not take part in oxidation of precious metals and 
their transfer to solution: 

2NaC10 + NaCIO = NaC10 3 + 2 NaCl 

High oxidizing activity of hypochlorites combined with their 
thermodynamic instability results in a very rapid decrease in effective oxidant 
concentration in the slurry, giving rise to high cost of processing and insufficient 
degree of precious metal recovery from minerals. 

This invention is aimed at increasing the recovery of nonferrous, rare and 
precious metals from robust minerals with simultaneous reduction of processing 
costs. 

The objective is attained, as the method for recovery of nonferrous, rare 
and precious metals from robust minerals envisages the processing of robust 
carbon-containing minerals by oxygen-containing oxidant with subsequent 
extraction of precious metal compounds from liquid phase, moreover, the 
treatment of robust carbon-containing minerals by oxygen-containing oxidant is 
performed in the presence of reducing agents featuring donor-acceptor properties, 
which are manifested in the fact that at the first stage of chemical reactions the 
reducing agents give their electrons to oxygen-containing oxidant and, as a result, 
form a stronger oxidant than the initial one, in the from of short-lived radicals and 
intermediate oxidation products of donor-acceptor reducing agents, which are 
oxidants, as well. 

According to the method proposed, the treatment of robust carbon- 
containing minerals by oxygen-containing oxidant is realized in the presence of 
reducing agents featuring donor-acceptor properties. Donor-acceptor properties of 
the reducing agents used are pronounced in the fact that at the first stage of 
chemical reactions the reducing agents give their electrons to oxygen-containing 
oxidant and as a result form a stronger than initial oxidant, in the form of short- 
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lived radicals and intermediate oxidation products of donor-acceptor reducing 
agents, which are mild and selective oxidants. 

Technically, the essence of the invention proceeds from specific features 
of using oxygen-containing compounds as oxidants for robust minerals. 

Introduction of the donor-acceptor reducing agents into hydrometallurgical 
process permits: 

- first, directing the decomposition of oxygen-containing oxidants in line with the 
most favorable mechanism for oxidation of nonferrous, rare and precious metals; 

- second, prolonging the action of oxidants by mediating their oxidizing potential 
via the reducing agents oxidation products, which are milder and more selective 
oxidizing agents; 

- third, making use of complexing capability of the reducing agents for 
overcoming kinetic and electrochemical difficulties in dissolving nonferrous, rare 
and precious metals and stabilizing the dissolved precious metals in liquid phase; 

- fourth, transforming the intermediate compounds formed as a result of oxygen- 
containing oxidant disproportionation into short-lived "fast radicals", permitting 
oxidation of organometallic, cluster, colloid and other chemical and composite 
compounds, which increases essentially the utilization factor of robust minerals. 

Existence of the above-mentioned mechanisms of chemical interactions is 
confirmed by the following theoretical and experimental data: 
1) In solutions of oxygen-containing oxidants without donor-acceptor reducing 
agents the decomposition of oxidants proceeds by the following reactions: 

Cl 2 + H 2 0 = HC1 + HCIO 

2HC10 = 2 HC1 + 0 2 

MeCIO + 2 HCIO = MeC10 3 + 2 HC1 

H 2 S 2 0 8 + H 2 0 = H 2 S0 5 + H 2 S0 4 

H 2 S0 5 + H 2 0 = H 2 S0 4 + H 2 0 2 

H 2 S0 5 + H 2 0 2 = H 2 SQ 4 + 0 2 + H 2 0 
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It follows from the reactions presented that as a result of decomposition of 
oxygen-containing oxidants, not involving donor-acceptor reducing agents, the 
decomposition and disproportionation products are accumulated in solution along 
with evolution of gaseous oxygen, which are not effective oxidants under normal 
conditions. Accordingly, it gives rise to high consumption of oxidants and low 
performance of recovery process. 

2) In the presence of donor-acceptor reducing agents the oxidation potential of 
oxygen-containing compounds is actually entirely used for the formation of short- 
lived radicals and reducing agent oxidation products. The following reactions take 
place as a result: 

2NaN0 2 + Cl 2 = NaN0 3 + NOC1 + NaCl 

NaN0 2 + Cl 2 = NO2CI + NaCl 

Cl 2 + H 2 0 = HC1 + HCIO 

HC1 + NaN0 2 = NaCl + HN0 2 

4NaN0 2 + 4HC10 = 4NaCl + 2H 2 0 + 20 + 4N0 2 

2S0 2 +C1 2 = 2S0 2 C1 

H2SO4 + HCIO + HC1 = H2SO5CI2 

Using NaNC>2 and SO2 by way of example, it follows from the reactions presented 
that interaction between the CI2 - HCIO oxidant and donor-acceptor reducing 
agents gives rise to formation of many products, i.e. NaN03, NOG, N02C1, 
HN02, S02C1, 02, H2S05C12, etc., each of them can serve an independent 
oxidant for nonferrous, rare and precious metals. 

Meanwhile, the oxidation potentials developed by the compounds during 
reduction to lower valency states, fall within a wide range relative to normal 
hydrogen electrode. Actually all the substances feature complexing properties and 
form compounds with nonferrous, rare and precious metals, required for the 
process. The presence of various compounds featuring diverse electrochemical 
and complexing properties during oxidation of nonferrous, rare and precious 
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metals permits increasing thermodynamic probability of the metals oxidation and 
their transfer to solution. 

Compounds of higher oxidation state, e.g. chlorates, perchlorates, 
persulfates, perbromates, other oxygen-containing oxidants and their derivatives 
have great bound chemical energy, but chemical energy cannot be used for 
oxidation of nonferrous, rare and precious metals owing to stability of chlorates 
and perchlorates as compounds and their low chemical activity. 

In the invention proposed oxidants featuring the highest valency of acid 
residue atom, for instance, chlorates, perchlorates, persulfates, perbromates, other 
oxygen-containing oxidants and their derivatives are used as oxidants in the 
presence of donor-acceptor reducing agents. As a result, the donor-acceptor 
reducing agents give rise to the formation of radical, i.e. oxygen superoxide, 
atomic oxygen and other highly reactive compounds, including the reducing 
agents oxidation products, which permits effective oxidation and dissolution of 
nonferrous, rare and precious metals contained in the minerals, i.e.: 

2NaC10 4 + S0 2 = Na 2 S0 4 + 2 C10 2 

NaN0 2 + HC1 = HN0 2 + NaCl 

2HN0 2 = H 2 0 + N0 2 + NO 

NaC10 4 + NO = NaN0 3 + C10 2 

2HC10 3 + NaN0 2 = NaN0 3 + 2C10 2 + H 2 0 

Na 2 S 2 0 8 + 2NO = 2N0 2 + Na 2 S0 4 + S0 2 

C10 2 + 3N0 2 = N 2 O s + CINO3 

It becomes obvious from the reasoning above that the proposed method for 
recovery of precious metals differs from the known ones, as robust minerals are 
treated with oxygen-containing oxidants in the presence of reducing agents 
featuring donor-acceptor properties. Thus, the proposed method complies with the 
"novelty" criterion. 
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Comparison of the approach proposed with the prior art and other 
approaches in this field of engineering permitted revealing the signs, making the 
proposed approach different from the prior art, moreover, the differences 
considered are implicit, which suggests conclusion about compliance of the 
approach proposed with the "invention level" criterion. The approach proposed 
has industrial applications. 

Examples of specific applications for the process proposed: 

Example No. 1. 

Hydrometallurgical oxidation was realized using ore featuring the 
following mineral composition: 

a) non-metallic minerals 

siderite - 18.2%, calcite - 1.0%, quartz - 8.3%, kaolin - 4.5 %, 
chlorite - 1.8%, albite - 1.0%, hydromica - 1.0%, apatite - 0.3%; 

b) ore mineral 

goethite, limonite - 61 .5%, pyrite - 1 .2%, chalcopyrite - 0.85%, 
bornite 0.2%, covellite 0. 1 %. 

The ore contained gold 7.4 g/ton ore, platinum 56 g/ton ore, palladium 12 g/ton 
ore, and silver 150 g/ton ore, as well as copper 0.7% and cobalt 0.2%. 
The ore, its amount 1 kg, was subjected to hydrometallurgical oxidation in 
hydrochloric acid solution, its concentration 100 g per liter, in liquid-to-solid ratio 
(L:S) = 3:1, at a temperature of 80°C with intense agitation. 

Ammonium persulfate (NH4) 2 S 2 08 was used as oxidant in the amount providing 
concentration of 10 g per liter, which was introduced into the slurry immediately 
after heating to assigned temperature. Check sample was agitated in parallel with 
the basic one without addition of donor-acceptor reducing agents. 
Solution containing 10 g/1 of sodium nitrite NaN0 2 and 10 g/1 of sodium sulfite 
Na 2 S03 was introduced gradually into the basic sample. The feed rate depended 
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on gas evolution intensity. Altogether 100 ml of solution containing donor- 
acceptor reducing agents was consumed in 30 minutes. Hence, 1 gram of NaNC>2 
and 1 gram Na 2 S0 3 was consumed per total amount of the oxidant equal to 30 
grams. 

The solutions prepared and solid residue were analyzed by atomic- 
absorption and assay analyses for ascertaining the extraction of nonferrous and 
precious metals into solution. 

In the check sample (without addition of donor-acceptor reducing agents) 
the extraction into solution made up: 

Copper - 73%, cobalt 68%, silver 57%, gold 64%, platinum 31%, 
palladium 47% of their content in the sample. 

In the sample with donor-acceptor reducing agents metal extraction into 
solution amounted to: 

Copper - 98.5%, cobalt 97%, silver 94%, gold 98.3%, platinum 94%, 
palladium 97%. 

The results suggest that the use of donor-acceptor reducing agents 
increases essentially the extraction of nonferrous and precious metals from robust 
minerals. 

Example No. 2. 

Hydrometallurgical oxidation was realized using ore featuring the 
following mineral composition: 

a) non-metallic minerals 

siderite - 12.2%, calcite - 7.0%, quartz - 37.8%, kaolin - 3.7 %, 
chlorite - 2.8%, albite - 2.0%, hydromica - 12.0%, apatite - 0.7%, 
carbonaceous matter 4.5%: 

b) ore minerals 

goethite, limonite - 1 1.5%, pyrite - 3.2%, pyrrhotine - 2.5%, 
arsenopyrite - 0.1%. 
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The ore contained gold 3.4 g/ton ore, platinum 2.6 g/ton ore, palladium 3.2 g/ton 
ore, and silver 5 g/ton ore. 

The ore, its amount 1 kg, was subjected to hydrometallurgical oxidation in 
hydrochloric acid solution, its concentration 10 g per liter, at L:S = 3:1, at a 
temperature of 40°C with intense agitation. 

Sodium hypochlorite NaCIO was used as oxidant in the amount providing the 
concentration of 5 g/1, which was introduced into the slurry immediately after 
heating up to the assigned temperature. The check sample was agitated in parallel 
with the basic one without addition of donor-acceptor reducing agents. 
Solution containing 10 g/1 of sodium nitrite NaN0 2 was introduced gradually into 
the basic sample. The feed rate depended on gas evolution intensity. Altogether 
200 ml of solution containing donor-acceptor reducing agent was consumed in 30 
minutes. Hence, 2 grams of NaNC>2 was consumed per total amount of the oxidant 
equal to 1 5 grams. 

The solutions prepared and solid residue were analyzed by atomic- 
absorption and assay analyses for ascertaining the extraction of nonferrous and 
precious metals into solution. 

In the check sample (without addition of donor-acceptor reducing agent) 
the extraction into solution made up: silver 37%, gold 52%, platinum 21%, 
palladium 37% of their content in the sample. 

In the sample with donor-acceptor reducing agents metal extraction into 
solution amounted to: 

silver 87%, gold 92.3%, platinum 74%, palladium 87%. 

The results suggest that the use of donor-acceptor reducing agents 
increases essentially the extraction of nonferrous and precious metals from robust 
minerals. 
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Example No. 3. 

Hydrometallurgical oxidation was performed using gravity concentrate featuring 
the following chemical composition: 

Si0 2 - 23%, A1 2 0 3 - 5.6%, Fe (total) - 28%, S (total) - 36%, crystallization 
water - 1 .34%, CaO -1.12%, MgO - 0.8%. 

The concentrate contained gold 378 g/ton ore, platinum 47 g/ton ore, 
palladium 126 g/ton ore, and silver 2480 g/ton ore, as well as 3.8% of nickel and 
2.4% of cobalt. 

The concentrate in the amount of 1 kg was subjected to hydrometallurgical 
oxidation in hydrochloric acid solution, its concentration 70 g per liter, at L:S = 
2:1, at a temperature of 70°C under intensive agitation. 

Ammonium perchlorate (NH) 2 C1 2 C>7 was used as oxidant in the amount providing 
concentration of 10 g per liter, and sodium iodate NaJ0 3 in the amount providing 
concentration of 5 g per liter, were introduced into the slurry immediately after 
heating to assigned temperature. The check sample was agitated in parallel with 
the basic one without addition of donor-acceptor reducing agents. 

Solution containing 10 g/1 of sodium sulfite Na 2 S0 3 and 5 g/1 sodium 
thiosulfate Na 2 S 2 0 3 was gradually introduced in the basic sample. The feed rate 
depended on gas evolution intensity. In total 300 ml of solution containing donor- 
acceptor reducing agents was consumed in 45 minutes. So, 3 grams of Na 2 S0 3 
and 1.5 grams of Na 2 S 2 0 3 were consumed per total amount of oxidants equal to 
45 grams. 

The solutions prepared and solid residue were analyzed by atomic- 
absorption and assay analyses for ascertaining the extraction of nonferrous and 
precious metals into solution. 

In the check sample (without addition of donor-acceptor reducing agents) the 
extraction into solution made up: 

nickel - 63%, cobalt - 57%, silver - 48%, gold - 63%, platinum - 42%, 
palladium - 54% of their content in the sample. 



PCT/RU03/00131 



12 

In the sample with donor-acceptor reducing agents metal extraction into solution 
amounted to: 

nickel - 98.5%, cobalt - 95%, silver - 89%, gold - 94%, platinum - 89%, 
palladium - 92%. 

The results suggest that the use of donor-acceptor reducing agents 
increases essentially the extraction of nonferrous and precious metals from robust 
minerals. 
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CLAIM 

METHOD FOR RECOVERY OF NONFERROUS, RARE AND PRECIOUS 
METALS FROM ROBUST MINERALS 

The method for recovery of nonferrous, rare and precious metals from 
robust minerals envisages the processing of robust carbon-containing minerals by 
oxygen-containing oxidant with subsequent extraction of precious metal 
compounds from liquid phase, moreover, the treatment of robust carbon- 
containing minerals by oxygen-containing oxidant is performed in the presence of 
reducing agents featuring donor-acceptor properties, which are manifested in the 
fact that at the first stage of chemical reactions the reducing agents give then- 
electrons to oxygen-containing oxidant and, as a result, form a stronger oxidant 
than the initial one, in the from of short-lived radicals and intermediate oxidation 
products of donor-acceptor reducing agents, which are oxidants, as well. 
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ABSTRACT 

METHOD FOR RECOVERY OF NONFERROUS, RARE AND PRECIOUS 
METALS FROM ROBUST MINERALS 

The method is referred to hydrometallurgy process and it serves for 
recovery of nonferrous, rare and precious metals from robust (hard to process) 
minerals, which may contain natural carbon or other robust compounds. 

This invention is aimed at increasing the recovery of nonferrous, rare and 
precious metals from robust minerals with simultaneous reduction of processing 
costs. 

The objective is attained, as the method for recovery of nonferrous, rare 
and precious metals from robust minerals envisages the processing of robust 
carbon-containing minerals by oxygen-containing oxidant with subsequent 
extraction of precious metal compounds from liquid phase, moreover, the 
treatment of robust carbon-containing minerals by oxygen-containing oxidant is 
performed in the presence of reducing agents featuring donor-acceptor properties, 
which are manifested in the fact that at the first stage of chemical reactions the 
reducing agents give their electrons to oxygen-containing oxidant and, as a result, 
form a stronger oxidant than the initial one, in the from of short-lived radicals and 
intermediate oxidation products of donor-acceptor reducing agents, which are 
oxidants, as well. 



